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$FFRUGLQJO\ RQH RI WKH PRVW HPSOR\HG VROXWLRQV LV WR GHSRVLW D WRXJKHU FRPSRQHQW WRJHWKHU ZLWK
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VHYHUDO GLIILFXOWLHV WR REWDLQ D FRKHUHQW PHDVXUH 'XH WR WKH KHWHURJHQHRXV PLFURVWUXFWXUH RI WKHUPDO
VSUD\FRDWLQJVREVHUYHGFUDFNSDWWHUQVGRQRW FRPSOHWHO\PDWFK WR WKRVHQHFHVVDU\ WRDSSO\HTXDWLRQV
GHYHORSHGLQWKHOLWHUDWXUH
7KHUHDUHVHYHUDOZRUNVIRFXVHGRQWKHIUDFWXUHWRXJKQHVVRIDOXPLQD±WLWDQLDFRDWLQJV7KHDGGLWLRQ
RIWLWDQLDWRDOXPLQDFRDWLQJVLPSURYHVWKHLUIUDFWXUHWRXJKQHVVGXHWRLWVPLQRUPHOWLQJSRLQW7KHFUDFN
SURSDJDWLRQ UHVLVWDQFH RI WKH FRDWLQJ LQFUHDVHV ZLWK WKH SODVPD JXQ EHFDXVHPRUH GHQVH FRDWLQJV DUH
REWDLQHG>±@-RUGDQHWDOVWXGLHGWKHFUDFNSURSDJDWLRQUHVLVWDQFHRIFRQYHQWLRQDODQGQDQRVWUXFWXUHG
DOXPLQD±WLWDQLDFRDWLQJV>±@GHSRVLWHGE\DWPRVSKHULFSODVPDVSUD\7KH\IRXQGWKDWWKHIUDFWXUH
WRXJKQHVVRIWKHQDQRVWUXFWXUHGFRDWLQJGHSHQGVRQWKHSODVPDHQHUJ\7KHFUDFNSURSDJDWLRQUHVLVWDQFH
LQFUHDVHDVWKHHQHUJ\GRHV7KHLQWHUDFWLRQEHWZHHQFUDFNVDQGPLFURVWUXFWXUDOIHDWXUHVDUHDOVRGLIIHUHQW
LQ FRQYHQWLRQDO DQG QDQRVWUXFWXUHG DOXPLQD ± WLWDQLD FRDWLQJV ,Q WKH FRQYHQWLRQDO PDWHULDO FUDFNV
SURSDJDWH WKURXJK WKH VSODWERXQGDULHVZKLOH LQ WKHQDQRVWUXFWXUHG FRDWLQJ VHYHUDO LQWHUDFWLRQV FDQEH
GHWHFWHG 3DUWLDOO\ PHOWHG ]RQHV HPEHGGHG LQ WKH QDQRFRDWLQJ > ± @ DUH DEOH WR DUUHVW DQG GHIOHFW
FUDFNV LQFUHDVLQJ WKH FUDFN SURSDJDWLRQ UHVLVWDQFH RI WKH QDQRFRDWLQJ 1HYHUWKHOHVV WKH WRXJKHQLQJ
PHFKDQLVPVDUHQRWFOHDUO\DGGUHVVHG7KHLQWHUDFWLRQEHWZHHQFUDFNVDQGPLFURVWUXFWXUDOIHDWXUHVQHHG
WREHHQOLJKWHQHG WRTXDQWLI\DQG WRFODULI\WKH WRXJKHQLQJPHFKDQLVPVRSHUDWLYH LQ WKHQDQRVWUXFWXUHG
PDWHULDOV
,Q WKLV ZRUN GHSWK VHQVLQJ LQGHQWDWLRQ LV HPSOR\HG WR SURSDJDWH FUDFNV LQ WKH FHUDPLF FRDWLQJV
FRQYHQWLRQDO DQG QDQRVWUXFWXUHG )UDFWXUH WRXJKQHVV LV PHDVXUHG DQG LQWHUSUHWHG LQ WHUPV RI WKH
GHIOHFWLRQ PHFKDQLVPV REVHUYHG EXW DOVR GHSHQGLQJ RQ WKH UHVLGXDO VWUHVVHV GHYHORSHG LQVLGH WKH
PDWHULDO GXULQJ WKH FRROLQJ VWDJH DW SODVPD VSUD\ SURFHVV $QDO\WLFDO PRGHOV DUH XVHG WR DQDO\]H WKH
WRXJKHQLQJHIIHFWVREVHUYHGLQWKHQDQRVWUXFWXUHGFRDWLQJ
 0DWHULDOVDQG([SHULPHQWDO
0DWHULDOV
$O2±7L2FRDWLQJVGHSRVLWHGRQ6$(±VWHHOE\DWPRVSKHULFSODVPDVSUD\HGZHUHVWXGLHG
&RQYHQWLRQDO FRDWLQJVZHUH IDEULFDWHG IURP FRPPHUFLDO SRZGHU0(7&2 SURYLGHG E\ 68/7=(5
0(7&2707KHDYHUDJHVL]HRIWKHSDUWLFOHVLVDSSUR[LPDWHO\PLQGLDPHWHU
1DQRVWUXFWXUHG $O2±  7L2 FRDWLQJV ZHUH SUHSDUHG IURP DJJORPHUDWHV VXSSOLHG E\
,1)5$0$7 $'9$1&(' 0$7(5,$/670 7KH DJJORPHUDWHV FRPSULVLQJ QDQRPHWULF SDUWLFOHV
1DQR[7066ZLWKDYHUDJHVL]HRIQPZHUHSUHSDUHGE\VSUD\GU\LQJ7KHGLIIHUHQFHEHWZHHQ
WKLVSRZGHUDQG WKHFRQYHQWLRQDOSRZGHUZDV LQ WKHSDUWLFOHVL]H DYHUDJHGLDPHWHURIPDQG WKH
SUHVHQFH RI VPDOO DGGLWLRQV RI =U2 DQG &H2 7KHVH SRZGHUV FDQ EH SURMHFWHG XVLQJ FRQYHQWLRQDO
SODVPDJXQV
'HSWKVHQVLQJLQGHQWDWLRQ
6DPSOHV ZHUH SUHSDUHG LQ SODQ YLHZ IURP WKH DVVSUD\HG FRDWLQJV 'HSWKVHQVLQJ LQGHQWDWLRQ WHVWV
ZHUH FDUULHG RXW XVLQJ D GLDPRQG %HUNRYLFK LQGHQWHU ZLWK D QRPLQDO HGJH UDGLXV RI  QP 7KH
H[SHULPHQWDOGHYLFHZDVD1DQRLQGHQWHU;30766\VWHP&RHTXLSSHGZLWKDKLJKORDGPRGXOXV7KH
QDQRLQGHQWHU DSSOLHV D ORDG YLD D FDOLEUDWHG HOHFWURPDJQHWLF FRLO ZLWK D UHVROXWLRQ RI  Q1 7KH
GLVSODFHPHQWRIWKHLQGHQWHUZDVPHDVXUHGXVLQJDFDSDFLWLYHWUDQVGXFHUZLWKDUHVROXWLRQRIQP
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7RGLIIHUHQWLDWH WKH YDOXHV RI LQGHQWDWLRQ IUDFWXUH WRXJKQHVV EHWZHHQPLFURVWUXFWXUDO IHDWXUHV.F D
PDWUL[RILQGHQWDWLRQV[ZDVPDGHRQDUHSUHVHQWDWLYHDUHDRIWKHVDPSOH$PD[LPXPORDGRI
1ZDVDSSOLHGZKLFK LV ODUJH HQRXJK WR LQGXFH IUDFWXUHDURXQG WKH LPSULQW7KHGLVWDQFHEHWZHHQ WKH
LQGHQWDWLRQV ZDV PDLQWDLQHG DW  P 7KH XVXDO SURFHGXUH IRU GHWHUPLQLQJ WKH LQGHQWDWLRQ IUDFWXUH
WRXJKQHVV >@ FDQQRW EH DSSOLHG XQOHVV D UHJXODU FUDFN SDWWHUQ LV GHYHORSHG8QIRUWXQDWHO\ D UHJXODU
FUDFN SDWWHUQ GLG QRW GHYHORS ZLWK WKH QDQRVWUXFWXUHG DQG FRQYHQWLRQDO VDPSOHV 7KHUHIRUH WKH
LQGHQWDWLRQ IUDFWXUH WRXJKQHVVZDV FDOFXODWHG E\ IROORZLQJ WKHPHWKRG GHVFULEHG LQ >@ 7KH FRDWLQJ
IDLOXUH LVDVVRFLDWHGZLWKSRSLQHYHQWV WKDWDSSHDUDVGLVFRQWLQXLWLHV LQ WKH ORDGLQJFXUYH7KHIUDFWXUH
GLVVLSDWHG HQHUJ\ 8IU FDQ EH GHULYHG IURP WKH GLIIHUHQFH EHWZHHQ WKH H[SHULPHQWDO FXUYH DQG WKH
K\SRWKHWLFDOFXUYHWKDWLVREWDLQHGLQWKHDEVHQFHRIIDLOXUH$IWHUWKHLQGHQWDWLRQWHVWVWKHIUDFWXUHGDUHD
$IUDURXQGWKHUHVLGXDOLPSULQWVZDVPHDVXUHGZLWK6(0)LQDOO\WKHLQGHQWDWLRQIUDFWXUHWRXJKQHVV.F
RIWKHFRDWLQJZDVFDOFXODWHGXVLQJWKHIROORZLQJHTXDWLRQ


        


(DQGνDUHWKH<RXQJ¶VPRGXOXVDQG3RLVVRQ¶VUDWLRRIWKHFRDWLQJUHVSHFWLYHO\$3RLVVRQ¶VUDWLRRI
ZDVXVHGIRUDOOFRDWLQJV

5HVXOWV
$GHWDLOHGGHVFULSWLRQDERXW WKHPLFURVWUXFWXUHRI WKHQDQRVWUXFWXUHGDQGFRQYHQWLRQDOFRDWLQJVZDV
SUHYLRXVO\SUHVHQWHGLQ>@,QWKHVDPHZD\<RXQJVPRGXOXVDQGKDUGQHVVRIWKHVHPDWHULDOVDQG
WKHLUUHODWLRQWRPLFURVWUXFWXUHZHUHH[WHQVLYHO\GLVFXVVHGLQ>@)RUFRQYHQLHQFHRIWKHUHDGHUDEULHI
VXPPDU\RIWKHPLFURVWUXFWXUHKDVEHHQLQFOXGHGKHUH7KHPLFURVWUXFWXUHRIWKHFRDWLQJIDEULFDWHGIURP
QDQRSRZGHUVFRQVLVWVRI WZRPDLQ]RQHV)LJXUHD6SODWVIRUPHGE\GHSRVLWLRQRI LQGLYLGXDOPROWHQ
GURSOHWV JHQHUDWH D ODPHOODU IXOO\ PHOWHG VWUXFWXUH )0 ZKLFK LV W\SLFDOO\ REWDLQHG ZKHQ WKHUPDO
SURMHFWLRQWHFKQLTXHVDUHXVHG1HYHUWKHOHVVSDUWLDOO\PHOWHG30]RQHVFRUUHVSRQGLQJWRWKHGHSRVLWLRQ
RI VHPL±PROWHQGURSOHWV UHWDLQLQJ WKHRULJLQDO DOXPLQDQDQRSDUWLFOHV RI WKH VWDUWLQJSRZGHUVZHUH DOVR
LQFOXGHG LQ WKH FRDWLQJ7KHPRUSKRORJ\ DQG FRPSRVLWLRQRI WKH FRQYHQWLRQDO FRDWLQJ GHSRVLWHG IURP
VWDQGDUGPLFURPHWULFSRZGHUVLVVLPLODUWRWKH)0]RQHVVKRZHGLQWKHQDQRVWUXFWXUHGFRDWLQJ7KHVSODW
PRUSKRORJ\W\SLFDOLQWKHUPDOSURMHFWHGFRDWLQJVLVFOHDUO\REVHUYHGLQILJXUHE
,QGHQWDWLRQIUDFWXUHWRXJKQHVV
$ VWDWLVWLFDO DQDO\VLV ZDV FDUULHG RXW XVLQJ IUDFWXUH WRXJKQHVV YDOXHV WKDW ZHUHPHDVXUHG IURP WKH
PDWUL[RILQGHQWDWLRQVSHUIRUPHGRQWKHFRDWLQJV7KHIUDFWXUHWRXJKQHVVKLVWRJUDPLVSUHVHQWHGLQ)LJXUH

7ZR GLVWULEXWLRQV ZHUH H[KLELWHG E\ WKH QDQRVWUXFWXUHG FRDWLQJ EXW D ZLGH VLQJOH GLVWULEXWLRQ ZDV
REVHUYHGIRUWKHFRQYHQWLRQDOPDWHULDO
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
)LJXUH0LFURVWUXFWXUHRIWKHFRDWLQJVD1DQRVWUXFWXUHGE&RQYHQWLRQDO


7KH 30 GRPDLQV DSSHDUHG WR EH WRXJKHU WKDQ WKH )0 UHJLRQV LQ WKH QDQRVWUXFWXUHG FRDWLQJ
,QWHUHVWLQJO\ WKH IUDFWXUH WRXJKQHVV WKDW ZDV PHDVXUHG LQ WKH )0 UHJLRQV ZDV DOVR KLJKHU WKDQ WKH
FRQYHQWLRQDOFRDWLQJHYHQZKHQERWKDUHPLFURVWUXFWXUDOO\HTXLYDOHQW>@


)LJXUH,QGHQWDWLRQIUDFWXUHWRXJKQHVVRIWKHFRDWLQJVD1DQRVWUXFWXUHGE&RQYHQWLRQDO

'LVFXVVLRQ
7KH KLHUDUFKLFDO PLFURVWUXFWXUH RI WKH QDQRVWUXFWXUHG FRDWLQJ VHHPV WR EH UHVSRQVLEOH IRU WKH
LPSURYHPHQWLQWKHIUDFWXUHWRXJKQHVV7UDGLWLRQDOO\WKHWRXJKHQLQJPHFKDQLVPVHQFRXQWHUHGLQFHUDPLF
PDWUL[ FRPSRVLWHV DUH FUDFN GHIOHFWLRQ E\ WRXJK SDUWLFOHV FUDFN EULGJLQJ E\ GXFWLOH SDUWLFOHV FUDFN
ERZLQJ ILHOGV RI FRPSUHVVLYH UHVLGXDO VWUHVVHV GXH WR WKH PDQXIDFWXULQJ SURFHVV DQG WRXJKHQLQJ
WUDQVIRUPDWLRQVIRXQGLQVRPHFHUDPLFPDWHULDOVVXFKDV=U27KHKLJKWHPSHUDWXUHVH[SHULHQFHGE\WKH
QDQRFRDWLQJGXULQJSODVPDVSUD\LQJWKHVXEVHTXHQWIDVWFRROLQJDQGWKHGLIIHUHQFHEHWZHHQWKHWKHUPDO
H[SDQVLRQ FRHIILFLHQWV EHWZHHQ WKH PDWUL[ )0 UHJLRQ DQG WKH UHLQIRUFHPHQW 30 SDUWLFOHV LQGXFH
FRPSUHVVLYHVWUHVVILHOGVDURXQGWKHVSKHULFDOSDUWLFOHVZKLFKFDQDIIHFWWKHFUDFNSURSDJDWLRQ$PRGHO
IRUWKHWRXJKHQLQJLQFUHPHQWE\FRPSUHVVLYHUHVLGXDOVWUHVVHVǻ.56ZDVSURSRVHGE\(YDQVHWDO>@
μPμP
30
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DQGDOVRE\&XWOHUDQG9LUNDU>@7KHPRGHOLVEDVHGRQDVWUHVVLQWHQVLW\IDFWRUVROXWLRQE\7DGDHWDO
>@IRUDVHPL±LQILQLWHWZRGLPHQVLRQDOFUDFNZLWKDFRPSUHVVLYHVWUHVV]RQHRILQWHQVLW\TDQGOHQJWK
D'XULQJWKHFRROLQJVWDJHWKHFRPSUHVVLYHWKHUPDOUHVLGXDOVWUHVVHVLQWKHPDWUL[DUHJHQHUDWHGZKHQ
WKH WKHUPDO H[SDQVLRQ FRHIILFLHQW RI WKHPDWUL[ H[FHHGV WKDW RI WKH SDUWLFOH 7D\D HW DO PRGLILHG WKLV
PRGHOWRLQFOXGHWKHUHJXODUGLVWULEXWLRQRIWKHSDUWLFXODWHLQWKHPDWHULDO>@7KHPRGHOGHSHQGHQWRQ
DEWKHLQWHUSDUWLFXODWHVSDFLQJDQGWKHORFDOUHVLGXDOFRPSUHVVLYHVWUHVVDURXQGWKHVSKHULFDOSDUWLFOH
TFDQEHH[SUHVVHGDVIROORZV
( )
π
DET.56
 −⋅=Δ         
7RHVWLPDWHWKHFRPSUHVVLYHVWUHVVHVDQHODVWLFPRGHOLVXVHG,ILWLVDVVXPHGWKDWWKHPDWUL[DQGWKH
UHLQIRUFHPHQWH[KLELWHODVWLFEHKDYLRXUWKHQWKHUHVLGXDOWKHUPDOVWUHVVILHOGEHWZHHQWZRUHLQIRUFHPHQW
SDUWLFOHVFDQEHFDOFXODWHG7KHPD[LPXPFRPSUHVVLYHVWUHVVFRUUHVSRQGVWR
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7RXVHWKHODVWHTXDWLRQYDOXHVIRUWKHWKHUPDOH[SDQVLRQFRHIILFLHQWVRIPDWUL[Ȗ±$O2ĮPDQG
SDUWLFOHVĮ±$O2DQGȖ±$O2ĮSDUHUHTXLUHG7KHIROORZLQJGDWDKDYHEHHQWDNHQIURPWKH
OLWHUDWXUHĮS .DQGĮP .>@3RLVVRQFRHIILFLHQWVIRUPDWUL[ȣPDQGSDUWLFOHȣS
 ZHUH FRQVLGHUHG WR EH  LQ ERWK FDVHV ,W LV QRW HDV\ WR HVWLPDWH WKH WHPSHUDWXUH LQFUHPHQW ǻ7
EHFDXVHRIWKHWHPSHUDWXUHJUDGLHQWVZLWKLQWKHSODVPDVWUHDP$VGLVFXVVHG7RLQFOXGH30]RQHVLQWKH
QDQRVWUXFWXUHG FRDWLQJ WKH WHPSHUDWXUH LV PDLQWDLQHG EHWZHHQ WKH PHOWLQJ SRLQW 7P RI WKH WZR
FRPSRQHQWV$O27Pa.DQG7L27Pa.+RZHYHUPDQ\DXWKRUVKDYHSRLQWHGRXWWKDW
UHVLGXDOVWUHVVHVDUHQRWSURGXFHGLQWKHPDWHULDOGXULQJWKHZKROHFRROLQJVWDJH,WLVJHQHUDOO\DFFHSWHG
WKDWLIWHPSHUDWXUHLVDERYHRIWKHPHOWLQJWHPSHUDWXUHWKHPDWHULDOLVDEOHWRDFFRPPRGDWHWKH
UHVLGXDO VWUDLQ E\ PHDQV RI FUHHS SKHQRPHQD %HORZ WKLV WHPSHUDWXUH UHVLGXDO VWUHVVHV GXH WR WKH
PLVPDWFK EHWZHHQ WKHUPDO H[SDQVLRQ FRHIILFLHQWV DUH JHQHUDWHG ,Q DGGLWLRQ LI SDUWLFOHV DUH QRW
FRPSOHWHO\PROWHQGXULQJGHSRVLWLRQDVLWLVWKHSUHVHQWFDVHUHJDUGLQJWKHLQFOXVLRQRISDUWLDOO\PHOWHG
SDUWLFOHV LQ WKH FRDWLQJ TXHQFKLQJ RI WKH OLTXLG PHOW RI WKH PDWUL[ OHDGV WR DGGLWLRQDO FRPSUHVVLYH
UHVLGXDO VWUHVVHV FRQWULEXWLQJ WR WKH WRXJKHQLQJ PHFKDQLVP GHVFULEHG KHUH 7DNLQJ LQWR DFFRXQW WKLV
REVHUYDWLRQ ǻ7 FRXOG EH FRPSXWHG DV WKH GLIIHUHQFH EHWZHHQ WKH   RI WKH PHDQ WHPSHUDWXUH
EHWZHHQPHOWLQJSRLQWVGXULQJWKHSODVPDVSUD\DQGWKHURRPWHPSHUDWXUHJLYLQJWKHUDQJHǻ7a>
@.8VLQJHTXDWLRQV DQG  LW LVSRVVLEOH WRFDOFXODWHD UDQJH IRU WKHPD[LPXPFRPSUHVVLYH
VWUHVVT>@03D,IWKHVHYDOXHVDUHLQWURGXFHGLQHTXDWLRQWRJHWKHUZLWKWKHYDOXHVRIDDQG
ESUHYLRXVO\XVHGDWRXJKHQLQJLQFUHDVHUDQJHLVWKHQREWDLQHGǻ.56 >@03DP7KLVUHVXOW
MXVWLILHVWKHH[SHULPHQWDOGLIIHUHQFHVREVHUYHGEHWZHHQ)XOO\0HOWHG]RQHVLQWKHQDQRVWXFWXUHGFRDWLQJ
DQGFRQYHQWLRQDORQH
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 &RQFOXVLRQV
,QGHQWDWLRQ IUDFWXUH WRXJKQHVVRI$O2±7L2SODVPD VSUD\HGQDQRVWUXFWXUHG DQG FRQYHQWLRQDO
FRDWLQJ ZDV DQDO\]HG $ VLJQLILFDQW LQFUHDVH LQ LQGHQWDWLRQ IUDFWXUH WRXJKQHVV LV REVHUYHG LQ
QDQRVWUXFWXUHG FRDWLQJV GXH WR LWV KLHUDUFKLFDO PLFURVWUXFWXUH DQG WR WKH UROH SOD\HG E\ WKH SDUWLDOO\
PHOWHG SDUWLFOHV 7KHVH SDUWLFOHV RSHUDWH DV REVWDFOHV WR WKH FUDFN SURSDJDWLRQ 7KH PDLQ WRXJKHQLQJ
PHFKDQLVP KDV EHHQ LGHQWLILHG UHVLGXDO VWUHVVHV ILHOG GXH WR PLVPDWFK EHWZHHQ WKH FRHIILFLHQWV RI
WKHUPDO H[SDQVLRQ RIPDWUL[ DQG SDUWLFXODWHV$Q DQDO\WLFDOPRGHOZDV DSSOLHG DQG D JRRG DJUHHPHQW
ZLWKH[SHULPHQWVZDVREVHUYHG
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$XWKRUVDUH LQGHEWHG WR&RPXQLGDGGH0DGULGIRU WKHILQDQFLDOVXSSRUW WKURXJKSURJUDP(67580$7
60$7
5HIHUHQFHV
>@)%HOW]XQJ*=DPEHOO(/ySH]7KLQ6ROLG)LOPV±
>@(ULFNVRQ/&+DZWKRUQH+07URF]\QVNL7:HDU±
>@1RUPDQG%)HUYHO9&RGGHW&1LNLWLQH96XUIDFH DQG&RDWLQJV7HFKQRORJ\±

>@. - 1LHPL 309XRULVWR$ 70DQW\OD 3URF1DW 7KHUPDO 6SUD\&RQIHUHQFH & %HUQGW 7
%HUQHFNL(GV±-XQH$QKHLP&$$600HWDOV3DUN2+±
>@.$.KRU=/'RQJ&+4XHN3&KHDQJ0DWHU6FL(QJ$
>@6KDZ//*REHUPDQ'5HQ5*HOO0 -LDQJ6:DQJ<;LDR7'6WUXWW356XUIDFHDQG
FRDWLQJV7HFKQRORJ\±
>@:DQJ<-LDQJ6:DQJ0:DQJ6;LDR7'6WUXWW35:HDU
>@*HOO0-RUGDQ(+6RKQ<+6KDZ/;LDR7'6XUIDFHDQG&RDWLQJV7HFKQRORJ\±

>@-RUGDQ(+*HOO06RKQ<+*REHUPDQ'6KDZ/-LDQJ6:DQJ0;LDR7':DQJ<
6WUXWW30DWHULDOV6FLHQFHDQG(QJLQHHULQJ$±
>@*REHUPDQ'6RKQ<+6KDZ/-RUGDQ(*HOO0$FWD0DWHULDOLD±
>@/LX<)LVFKHU(7'HQW$6XUIDFHDQG&RDWLQJV7HFKQRORJ\±
>@%DQVDO33DGWXUH139DVLOLHY$$FWD0DWHULDOLD±
>@/LQ;=HQJ</HH6:'LQJ&-RXUQDORIWKH(XURSHDQ&HUDPLF6RFLHW\±
>@&DR;49DVVHQ56FKZDUW]6-XQJHQ:7LHW])6W|HYHU'-RXUQDORIWKH(XURSHDQ&HUDPLF
6RFLHW\±
>@+/XR'*REHUPDQ/6KDZ0*HOO0DWHULDOV6FLHQFHDQG(QJLQHHULQJ$±

>@-5RGULJXH]$5LFR(2WHUR:05DLQIRUWK$FWD0DWHULDOLD
>@)DEHU.7(YDQV$*$FWDPHWDOOXUJLFD±
>@&XWOHU5$9LUNDU$9-RXUQDORI0DWHULDO6FLHQFH±
>@ 7DGD + 3DULV 3& ,UZLQ * 5 7KH VWUHVV DQDO\VLV RI FUDFN +DQGERRN 'HO 5HVHDUFK &RUS
+HOOHUWRZQ3$S
>@7D\D0+D\DVKL6.RED\DVKL$6<RRQ+6-RXUQDORIWKH$PHULFDQ&HUDPLF6RFLHW\
±
>@5RKDQ31HXIXVV.0DWHMLFHN -'XEVNê - 3UFKOtN/+RO]JDUWQHU&&HUDPLFV ,QWHUQDWLRQDO
±
ET
AC
TE
D
